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e*4ftli«tGaS€Dl#»J<.*wtl=^») 2TJtttt*- 




Sell, StOflnn^tt, W Ire jcirek *><0R 
atlR7Ktt& (Bioebeaical and Biophysical tesearcb 
Co.-unictions 77:585(1 977) *1B ) „ Bnatciich*© 
J3 tt Bt**«f & (Science 220 : 613(l9S3)fc J: V * ©*tt 
PR) % ltares*0#t8Rftife (Anal. Blocbea. 14 2 : 
68 ( 1984) *J:tf*<Dffe«jn) i: J: 5 * Iff i CF Scheri ns 
(EP-A-321816* H )* J; IF BycoaedC Jk 5 IO-A-89/ 06979 

*<Tfc 5. 

««fc»a«tttttT »eks«« *cf»i»* 

* ) , t/ili'/>f JT5i ( tt « tt » * H ) UK©*© 
CD 3 > h 9 3 m4>i:«/:il3>h^r»cLTfti 

0, C©jL«5>lA**l'-taii*fcW©6SKW©B 
ttt»)UT4 t ©T* *. 

BAMK***:!* **>****«**«© ft 6tt© 

ttt2/:« + ^-r-»*ia(i. WKttBSfflH«»JEfcl*< 
life RCWfflt * h . »CK*««*20~32. .42-44, 49 




ft 11^4-502619 (7) 



U-l*Bfim<03> F5^JHiltO|I|itCflL:il, 

fi«Kliafr*fll*fcli9>*-K* ff * L < tt B * » 
21-29. 42. lit fc 1*57-41* Wt * C £ # 1 T 

£B*b-K«**CffIL<. Cd»*. In'-fcJtPDy" 
i«iD<3tffftU'. w©*}*ffiai=tfL"C**fifl 

TftftCtPttattTftft*, H-BI*J|93')-9ar- 

© Tfc * . X»lli«fcttfl»a«l=>P$Xr5HelT 

© m it © © i= , + e-r>{t*Kai*B*aa*PiiLtf 

*ttJWtt*B-cK*»**37J:9**<. 50* 9 * * C 

S & i- *> ly 6 ffi aft © fc © C . + U-Ht£«att*8B 

WttABRttfcB. ••-TCCf 9 *TO i. ) C 

tt '••I»<* > 9 * ) *««**-4:*Tft4. tt«t*ft 
«tt©fc©eii. HUB* «iltf«'Cn(«)4rirr 



«*M«©»«fl:c:*i7*ffiift©*:J6ctt. 4>w-h 
X, tf * h V 9 * » * * l> * * • T ><aft A, 5 « * fc 

jfe^r*3ti©fl:6«jcD*i/ - h©7* h y 9A«cbt 
a ffl s n tt i? n tf <t ^ <r i» . 

*K*l/-h^ai/X(0«B*lfUTl^*fr, WX. 

tfti*t**©ed DTri©«^icii« sjmcusa^w 

K»Sb , 5««-fJl-^c:©*©BJ0, ft 

* <0 + U - Mt T & * f* tt IP < it 1«©«K«©« 
icJ:*aUW^©*CK* 4fcttt>>*»»J^©«atefl 

0>tt< £ t> l«<DtJK^©*feli»«Bffl©ffi»«^liK 

t f.*<»flff^©mjft©^i6©«H&53Wt i ca*3ns 



«,©*isa«$*%TU©. 
**W©*KW*J:iFftBWti. «fflci!Itr.li» 

flnonannM* flxixssin. cc*<tw. 

w a i* *»»tt***rr **a, 

UiV, Blfc*fcli*B*^©£JH**l2£AfcU<; 
ttH»R4C*Ufc»BGT*©*«*^. »-*T*ft9i 
©JEW«. tt*©B*tf»**B> *rtr 

«Ali£«ffi*T©»*.*»**J:t*att«*--ec 

* If. 

3r>©+u-i-*fcii«^*tt*aA. «^fi*u-v 

**©*«* MX. liScberioil= i 0 DE-A-3640708 tz tt -tf ^ 

-nw©*/w&'!>A»©a^ttaB*aiHrtcft&t** 
z t it a 4 

il- »KCDIt»© a«T. *RW©tt«jW*»fc u t* 
©aUC-e. ff*L<liD-l- 700 5'J*A'©fiffl©aBtT 



ft W * ti ft . WS * * * C<Dtt&rWtt&#fftiOi:*& 
10*'-3 i »J*/KOffl*. Wit ti WKDifSt 9 ft 1 5 

x - m * s <o * 16 k rt, h?x hnoffiKi-B 

© T 9 , :fl)3rSli*»?ir.J;44J/-HRt 1 (rt 
J: 9 tt ■» T i» ft . 

ott«<D**KicfT*>nft»ftK©*«ft<oartt*tt8 



• 5S£¥4-502619 C8) 
«Wo«4i:tfi»t*HWi: .kftft&ejoflEffi, 

* + U - h©«ffl*«*-f-fti©T*ft. 

u-h«<D»»#£*att*ftfcG>?*9, 

*tt*T8&1-ftC£JtO'I*TV*ft. 

ttll*R«fc'*ft*«+V>-h*fcl*ii-a**K|fSU 
■> ft * ©S * , 3> 1 < UlSOVlDiOUlitttl 

ft . 

• nonH^ttf «»t ft fe©T* 9 . :ojttn*» 

*CJs« + u- mi*. ;i>fI<±t>lfl©K*B}*fcJ± 

ft • 



ea*A ti&n «« 

*J£«Wt*3CI=i3CO*ia**lft«Ci^T««Snft. 

flfec»j?t*<tt^»9* c£rc**fctifc±T©Jt**.t 
(//*-*>^-PrtM#iriftt«>T*9* ± T © K » 

X«N 1 

4 - t Ko4i'-i.6-K'<Vf>y^>Ti 
RK 

t'J/i 7 9R (cbelSdDilc acid) 2Sv (0. 135**0 

*x*y-/wfioo.fi*c©**S*i::lt«*ft*** 

HA, 1 2 3 - 124 T. 1 »C-H8I(CDCf - 
14.01 (CB ,) ; 63. 0(CB,> ; 118. 3KCB) ; 162. 95(C-0). 
b) «r<f «»^I-!>7i F 

* V ^ £ t * B - 3xf ^xxf /P3f ( 0. 013* ^ ) 

NU BE»«*T1001CT72^IBJ1»» bft . 19 6 *l tz * 

BS*fc. C»:1.3f{58«>, «jfiU 3 3 0-3 3 5r. 
PiB-IS : 182 (m + 1 ) . 

*( 100. i) H»fiD $r ^ * T ? tt y T S K 
CD.SSf /2. ! € V * AO ©»*t65tT3flE?»*JI!ff 



*T5Xoi>i>A-*-«H>(0. 22») 0»«TC*«ft 

t*tz. n*na* uts** satix 

aff«i* (so. i> cSJKtfc. 

tttt*SftttB*«T* aHft&B* «*: 
0. 2U(53. 4H) . «*l* ,, C-m(3Q0IB*,DISO-d,) fc* 
OBBSnfc : 35. 33. 55. 58. 65. 31. 166. 57ppl 

4 - t Ko + ^-j.e-e<Vi'>f k 

(0. 21f/0. ll£ **) tt^tFo75> (TIF) 

THF*©*9 >*«C20-i/ I M/20i 0*/W> 

*tD*.fc. asej*-a*«L* -o^x * r / - » cs 

(5«/> ««**Bai<*T««3**. «« 

»t*ft**jyxtfl»lfc«tli^-A (20-O T 
»90, 2 L,fc. R«fifeftti«U 0 

fc. «g : 0.2U (71M> . 1S(IP 70 eT.CI-lli) : (M 
+ 1 ) - 160. 

e) 4 - t Ko*^-l.S-lf<M>^^7-:> 
^ y 9 frtt 

i fc* (10-/) C«K Lfc. pB^4M*»<t'J 

^^/.^ffll-, 10C9SI, * <10W) +«7-ai.»B 
(55 2 9 i**ft'Jf ^ A (55£ « fcOiS 



t, tf * * a**JPrl*4»5ra*tfT85T*TJ*a**fc. 
ft L, * (ac 51x4) <: ft 19 U , 6 M t 

xtt n 2 

3. 5 ¥ / 9 J 9 > T t 

J^-fttA^Ufy^VTi V < I 0 £ 9 * * ) 
(I. T. EreaevfC J: 9 Zh. Org. Ihia. 2J (1985) 22391= 
E*LT***5C) ** ClO-O KU8* Stf ft. P B* 

* t*«<t *■ o a (53i y * *> c io./> 

TSJULfc. pet*Kft'if9i*»*TT**>J« 
(8-10) t:RS«^, 4 *H*J*TgS1C* T 

#a*t*fc. Sis tfffflfiff KfcfiJ L, a*(t**aT 

a. MBUitf, a fl ft ft 

*a w 3 

2. S - tA - T ! / / t* - < - t Kn+>-I, B' , B" - 

9 t * a *s / + a> - k^>; S J > 



^^¥4-502619 (9) 

'J ^ £ y ? fit (2Sf. 0. 136* /l>) OC«x^;-a 
5OO»<*0B»tti;ttatttt*«tB8ca*aai=tt5 

a: /< y * e * fc . a « * tt , *frb«Ra3*, a £ & 

£25. Of C77X) tflft. »A. 123- 124%. IIIT*C 
HiSHBl/:. 

b) 2,t-lf^if B*i/»A.#iA-4-tyB*> 

0(20. Of. 83.61 »J**) ^^Ofx^f Atta* 
f S -*CSO0«J) C*8¥S*fc. »tt*10'<- 
Toi>?i-7*i 4-ftfctf (4. Of) *fcT* «7TC-C20»* 
|BJ*»ft $ * ««*aii SX 3*. ft 

BU StftttOlO.Bf (53K) t FAB/ IS : 246CM 

f 1) . NlST*«3WS*BBLfc. 

c) 2,8 - 157-7 i /34/l#-/V- < - t Kof 

if «c y p > 

b) (9.9*. 40.51 9*#V) 6 <3 5» X * * IE ft 3- 
* y - ^«b<0IOi/0 4MT>t-7*»«i:»l)»t, 

&tt4tts?d** eattRttais 

St 1f L . NSTttB3«, a &B *5. Bf (7<H) * » 
fc. B* A 252-256T. PAB/IS : 18SCM + 1 ) . HIT* 



- h 'i * Bt tt 

e>* ioni K (5.5». 29. 4 £ V * * ) * *«T . 
0*CTTBF«*> C5BD-J) <01 M^*f >«t> i:fi* $ fit 

toLfc* sadism, awtttt^iL, 1 1 j - *> 

(275. 0 ^8«B (I1«0 *tC*fc. 2rfBa«i*fc 
«, ftt^SR^, Htf«*200./©*B*i:»*L 

*. 6fefcft©a«ft**©6.8#C86K) FAB/ 
IS: 16D(M+ 1 ) > 2S8 (M 3BCO. BB2T 

e) i. I - - T I ; *■ 4 - t KB + V ■ 

y y 

Witt A : 

t)tr * o 7 i >mmm cs.ot, u.b £ ■/ **o *k* 

T % K&7 * h >PV*ta Km* *) *> ± C 30. 9f . 223 I 

t*icfiaas*. 30»bbm u < ** Lfc. t* 
iu.75 »;*/w)©«a***ic«aiu» 

B 6CRBI* 11 9 AOl'SftBJ** ««»t8 
rtnxtftd EC«.**jlU a«*a* 

* -* , « ft tt i: L * :ii«'>Hy*T0^o7^9 
7C^<nHfe*«Ji.Sft»fc. FAB /IS : 730 (M-t- 



1 ) . 

toRiioo./t«* ^ < o tamufc. 3f«fatt^t^ 

JBHUttl;t;*roB*IBiaT*L, BJ*€tt£L» B£tt$ 
*ft*B^©5. 3t (63K) * FAB/ IS : 427 

CM-B.) . 

Blta B : 

d)^b7 i (5. Of. 18.61 9 * W ) li ffi 

y d*R» (16.5f. I1B.I5 9**) t*lft«f9A 
TEJB8B< y^'JAa^KIH**, atfO'X^&BOET 
i >1Zta*.tz. rB« 9 -10OB8 Cff 3«IB*. H 

»(«) t 5 SBTSOTiTttia U» -)l»TBfl, sB9. 5 

•c — a at » u fc • k jca # »otei soix 4 

=r >xa f*.t ffl <.» 2 »f caiaa L/;. *«ffin <^^>x 

(ffll^^t^. *TftffU. i«H25K7> 

«i7*»«it»aufc. «B*»au» »a©^*a 

*fe«BI* ©4.6»C55«)t » fc. PA8/IS : 450 
(M + 1 ) . 
Xttft 4 

2.6-t^-T£/>^A'-4-t Fb + " - I. P' . I" 
- h V X - & * M +■> - * * A> - *. *' - * X - / + A> - 

Sftfl3<De)A^bO@(* (1. D5f . 2. 2 £ 'J • #V ) * 



e»t* e«i t^fv > 7. s*iizm m s w*bh*<o.75 
•/, 7. 94 £ y*^)*»*n»ai-Lfc. 2. 5* n a . >t a 

x -f^A-BO./***. tt»t«**=J: 0 » « $ Hr . x- 
fATftllt. BH**^f-/i'T5> ( * 4> 40K ) 30./ 

51 IS * *a*25.iKJSW pltlMttHtffll>T3.0 
CXSlt* x. f / - * t 4 V ? V / - *0 I : lO 

» KttM. X&QB»0.Slf C5SX) FAB 
/IS : 475 CM) • 

xmn 4.1 

2. 6 - fA'-7i / > f" A- - 4 - b K a + St - I. IM" - 
hVX-*A'4«4*f/*A*-ll.ir-ex-5>;i*A«7i 

/ a A/ rfx * / f-*- \£ < y s; > 

<56X) FAB/JS: 503 <M) . 

2, 6- K" X - 7 5 / 4 - t Ko + '/ •M'.T- 

(2. 3 - i> t k o ♦ * r d e ao - 7 wa**-*^ 
* - e « y ? > 

tA - ^t*7i / 70'^^-^TS Ftt*lt* 
IC J: 9 * * O 40* > »■ * T 1 >#10*.*n*A*TfTtt 



^fc 9$ H¥4-502B19 (10) 

TTi v o 2 0 tt t tt o > * * t i /7o'<>yj4--A 

C2SS) *< » 28 $ *i » SJCIiflflftKT»«|tl¥LT 
fx * . * ft tt * 15 . atJlH 

«4ta«bft^tt-C»aL/:, FAB/ IS: 6.2 3 (M + 
1 ) . 

% nm 5 

I.S-*X-7*/**A'-«.i.« , .»\8'-'*>*4>* 

- y>A**>->> t * - *a»* >; > 

■ ) 3-**«+*iF-5-vr/-4-OS'A'« 
/U* U > 

K VfAT J > ( IS. 3f. 180 I V **) C 250«#) 

tzmmistz: 6 M ttBt«tD* TpBttfttliBS Ufc. * 
( 1500./) *«t*/*fiOttiT»fflLlt. 
S»T >ft * F « 9 MlT.lf. 3605 V * AO ** (50i/) 

cftMa, *<o»ttca*.fc. :,r-* + '/t*7t 

F7*f t K (U.4#. ltOi 9 *AO (J. led. Cbe«. 
27 638(l9B4)tltt r IB) ( 200./) 

Bfl L, , THF <50.i) T » 38 Ufc. TBFJi 4r » SI t, * * ■ 
ftfitttfttRLfc* C«: 10.4* <24X) . FAI/IS: 
246 ( M + 1 ) . 



y**i.TA»£X'*At K "J K ( I0f. 264 5 V * A) 
*200.i<D«t»TBFCtt» * H*T» 0tCl49l/ft. 
*«TBF <200-/) C*WUfc3- ****** K - 5 - 

j^ 7 y _ 4 -*t>:>/w*vu*y > (4.3f. 17-6 5. y « AO 

tWTUTlOitfc. «6<S*48l*W««K**. ^i*-co 

tc»au. * c io*3 , isH*m<t+ b y 9 i*»«uo 

9) *J:CF* (lOt) **T Ltm * fc. S6ft*fli» 

flET3o»raa»L.* BR«ae*fc. '^6 

MttRB**]*., »£4JD***ltB * 

G* : 3.6r (59*) • PAB/ISs 236 (M + 1) 

c) 3.5-*X-7 5 

3.5 - If X - 7 / > * A* - 4 - «S>VA*/Wih';v 
(l.3r. 5. 5 5 y *AO * > * ' - * (50./) E»* Ufc. 
^BTVtin (1.4t. 22 5 y * A) t'^f^i- 
SttttCIOX. 5 f) tTJDAfc. KICR^W*S*T, 50 

TT3*»ra«»tfc. "5^t»»tMU eat/^y 
y - 71 >**o**j?c©Ritxacaffibfc- fab/ 

IS: 146 ( M + 1) • 

d) 3.5-ex-r«yy*-A-».B.»'.»'.» # -w3- 

3.5- t'*-TS y/f-/V-*A'* , J >C0. 36r. 2.5 1 
•J * AO * HJ*f/P7J> ( TEA) (2.53», 25 S 'J * 



AO *XtFro*R6ta3^*A. <4. 88*. 25 i 'J * A ) 
^ ft * ? do«AAT#RU, *t3Bft»l/fc. *r « 

<a»nrir*>'>A) s a 4t ft « * u * 

0. 60* (50«) . FAB/ IS : 717 (M + 1 ) . 
e) 3. 5- tTX -7 5 / J» * *-■.». 

^X-»AU?*->/5-A«-*A«*y V 
d)^*©»T37 , f-A'TS«S/%fc^^ffit (l.flf. 

1. 4 £ y * A-) *TPA ( 10./) fcf;oo"> (10./) 

fe^BRtt t l/TBR Ufc. «« : 0.87 f (80H).FA8- 
IS : 436 (M + 1 ) . 

nmm 6 

3.5- a-7i^^-H.»'.»'- \> y X -*AriJ?4> 
> > f- A - B. I" - lfX->f A*-»M*^A/f *- 

* a 4s y > 

* ) |. S-tfXtr-(N-***- 2. 

4*y>) ) - *A*y^-4-R6t 
x^«>»ill«^ f BC0.16*. 0.36£'J*A) 

* y > ( 1.5./) efcWb. J*3kftK (0. 14f. 1.39 

ft : 0.109 (70X) . 



10- 



b) 3. 5- tf *^B^£ / * + A> - ». N*. H- - MJX-** 

*u - h. B'-tfx (***-**'<*** 
> ao - * a- * •; > 

3.5- t*X- t J ' - (N-/»-A-i.8- 

- * A * V > - 4 - S*K (0. lOf. 0. 25 £ >; * 
AO * 0 tJT2l>*r-3* (10W) +©/f-A-T£> (40 
% ) cr> ft ft iz ID * ft * fctttHffiSHT-fftlSL. * 
ft. fit : 0.112p C97K) . PAB/IS: 462 

CM -f 1 ) . 

2. 6- t* X - 7; y x * JU - I. . I' - h »J x - A/ «K * 
•> * * A- - B.B' - fc: X CI~-/9-jl'-r.8'-S>t Ko 

DIA ( 2 ■/) C«» I, ft 3. 5- X - CI* - (N - / + 
A* - 2. 6 - i> * ♦ 7 * A* * V > )) - *A»*»^-4-B 
K CO. 28r. 0.84 S 0 * AO *HXT. OtTH» (1.5-0 
4»<DN-/*-A-7 5 J ? o /«> - 2. 3 - f * - A* CO. 14 
f. I.St 'J* AO «D«tti=tO*fc. ««tBHfl«T- 

» * ft. a*ftfttt*Bftffl*»tbT*ttOft. Ql 

0. 37« (95K ) . FiB/ IS : SU CM + 1 > . 

nmm 6.2 

2.6- t* X - 7 : J / * * - B. »'.«' - hVX-*A>tf + 

>y*-*-B.r-tfx - i- - <i°.s a - p fc K 

O * > 7 O If AO -*A"<e-fA.jf 



• ^£¥4-502619 (11) 
»»LfcJ.5- fc'X - Cl* - (N - S * 
^-2.6-S»*4*V*A'*U>)] - <A.*';>-4-» 
81 (0. 30 v. 0. 64 £ 'J * AO «D1A(0.5««) >)>(E)2' - > f 
*7S; - 2- tKo+>.j;it*x-f* (j . 
Chen. Soc. London 532( 1947) C tt T « W L ft UO. 038 

f, i.29i y * A-)©»jttt:a*»BaT, otrTtoitt. 

o* A*Afl>ft£ttKtD£fc. 9flft&ftt&&Bt* t L 
T**Lft.JE*:0.a8#<92X). P A B - IS : 6 3 9 ( M + 
1 ). 

*ftff 7 

2.5 - fcf X - 7 S ^f*"OMX-»*il!*'>y 
tfr-U-Vh Ko + ytfo'jyy 

^ o 'J y > 

2.5 - t* X - * |«* - 3, 4- y fc Ffl+J' 

tfo-A* (I.0». 4.15 9 * AO (Tetrahedron Letters 
25 1 839(JB85)i:tt.»TBKl,ft) HM^-H 
«» C50-i) ci****ft. oyo/. - »-*'^t5X) 
(1.0»> *t0*. BxRfB*** (9.4'<-AO T * 80"C 

■c-Rfrcr^ft. ««« sue s 

<ES : 0. 1» ( 10X) . F*B-IS : 248 C M + 1 5 . 



b) 2. S-tfX-*A<iK + * £ K-3.4- ft K o «■ y t? 

2. S-h'x-i^'/U^iA-JJ- y fc K o + y 
tf s U y >(0. 19f. 0. 78 £ 'J * A*) *7 >•*.=. 7 (50-1) 

80*CT24*JBlDft L fc. B fl » * H B fl 9C * X » HI I ft 
Sfee*4i».aL, i*/-A>Tft»L. *2T6t 
» $ trft . CI : 0. 07 # (SDK) , « jSU 2 20-Z25T. 
FAB/ IS : 190 C M + 1 ) . 

c) ?,S-lf;OFV7i>-H-i'tFDt'/lfn 

2.5-ex-*A.iK + -tf£ K-3.4 - ft Ko+i/tfc 
9 y V (0.07». 0.37£ V * AO *TBF (40»*. 1M) ♦ 

O^TO tT> * V - /W (45.1) *m*fc. 
Lft. J*CF* >^y-A- (15. 0 *t0*. fc«t*»ft* 
■*fco HBtt*K«l * ^ > - A, (SOW) C«JWt, «<t 
** C«rx) TttfcL* 1 iSMSBtTlcB $ fc. S« 
ffi««Bfi0ti:^atfctt, e«2tJB€ftiBL» 
-A-TBtfrO. K2TBC»Slrft. CI: O.07t(70*>. 
At A. 23D- 240r. FAB-BS : I62CM + 1 - 3BC#) . 

d) 2.5-tX-TJ;yt*-'<>MX-»*# + 

£//^a^-s. 4 - yt Ko^-yeo y y> 

c)^«s«7i >Ott«(Q. 70», 0. 26 £ « * AO *H* 
T, BESttllt^yf A(0. 65f. 4. 68 t V * AO t # C BE 



»r*f>4»tB»S*, 30»»SU<ftfrtft. 7* 
r >1.5i/*(D7d * ft KB 3 f + & (0.61s. 3. 12 £ 9 
*A<) OSJtt *fc » rilui. filCtt *50r T-*tt|* L 
ft. ^fil*. KltttHaL, *f£t**R * Tfcff * 
»ft. «S : 0.02». FAB/ BS : 733(M+ i ). B 9t % 0. 5 

»« »s * i:tD*ft. 2^i3fit»Ufttt, fttttBIJEItB 
TRi S t* ft. tt* : O.OIf. FAB/ BS ! 452(M + 1 ). 

nmm b 

2.3.5.6-'5 t h9 + X- 7£ J**A>-?i3-tiA,#* 
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